Stimulation of TGF-beta type II receptor by high glucose in mouse mesangial cells and in diabetic kidney.
Transforming growth factor-beta (TGF-beta) is important in the pathogenesis of diabetic nephropathy, but little is known about the regulation of the ligand-binding TGF-beta type II signaling receptor (TbetaIIR). There were significant increases in TbetaIIR protein and mRNA levels in kidney cortex after 1-6 wk of streptozotocin-induced diabetes. Mouse mesangial cells cultured in high glucose demonstrated significantly increased TbetaIIR protein and mRNA levels compared with normal glucose. This effect was independent of stimulation of TGF-beta bioactivity by high glucose. Consistent with transcriptional activation by high glucose, the half-life ( approximately 4 h) of TbetaIIR mRNA was not affected by glucose concentration. Moreover, mouse mesangial cells transiently transfected with reporter constructs containing the first 47- or 274-bp promoter fragments of TbetaIIR demonstrated significantly increased reporter activity in high glucose. Cells grown in high glucose demonstrated increased responsiveness to a relatively small dose of exogenous TGF-beta(1) (0.5 ng/ml): [(3)H]proline incorporation and alpha(1)(IV) collagen mRNA were significantly greater in cells cultured in high than in normal glucose. Hence, the expression of TbetaIIR is increased in the diabetic kidney and in mesangial cells cultured in high glucose, primarily because of stimulation of gene transcription. TbetaIIR upregulation by high ambient glucose may contribute to the increased sensitivity of mesangial cells to the profibrogenic action of TGF-beta(1).